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27
Fish muscle is rapidly degraded during post mortem storage due to proteolytic 28 enzymes acting probably both on muscle cells and connective tissue (Cepeda buffer (60 mM Tris-HCl, pH 6.8, 25% glycerol, 2% SDS, 14.4 mM 2-mercaptoethanol, 0.1% 126 bromophenol blue) were heated at 95-100 ºC for 10 minutes prior to electrophoresis. The 127 staining of the gels was performed using SimplyBlue™ SafeStain (Invitrogen). The molecular 128 8 mass standard used was Seeblue Plus2 Pre-Stained Standard (Invitrogen). Approximately 1 129 µg of total protein was applied to each well on gels destined for Simplyblue staining and 0.5 130 µg was loaded on gels destined for western blotting (Fig. 2) . Protein concentration in the 131 samples was determined using a BCA Protein Assay -Reducing Agent Compatible kit 132 (Thermo scientific, Rockford, IL, USA). In the western blots of isolated myofibrils from 133 samples incubated with enzyme inhibitors or activator an anti-actin antibody (A2066, Sigma) 134 was used in a 1:1000 dilution as a loading control (Fig. 3) . Proteins separated by SDS-PAGE 135 were transferred to a PVDF-membrane, as described by Towbin, Staehelin, and Gordon (1979) 136 by using Power PAC 1000 electroblot apparatus (Bio-Rad). The transfer was performed using 137 30 V for 90 minutes at room temperature. Immediately after the blotting, the membrane was 138 washed 2x5 minutes at room temperature in TBS buffer (20 mM Tris-HCl, pH 7.5, containing 139 500 mM NaCl) and blocked with 25 ml TBS containing 0.05% Tween 20 and 5% fat-free 140 Simplyblue staining of SDS-PAGE gels showed a decrease in intensity of the protein 173 band corresponding to MHC (220 kDa) for samples kept at pH 5.7 ( Fig. 2A) for 5 days. In 174 addition protein bands at approximately 125 kDa appeared with increasing intensity when 175 analyzed after, 1, 3 and 5 days of incubation. The relative amount of the 220 kDa band and 176 the 125 kDa changed during the storage at pH 6.3 indicating similar, but less prominent10 degradation. Little or no reduction in the 220 kDa band was seen in the samples kept at pH 178 7.0 and no appearances of bands at 125 kDa were detected. 179
The same samples were subjected to Western blotting with primary antibody directed 180 against MHC and corresponding results were found as in Fig. 2A . A marked decrease of 181 intact MHC (220 kDa) was detected in the samples kept at pH 5.7, together with an increase 182 of the 125 kDa band (Fig. 2B) . The same relative changes in intensities of the 220 kDa and 183 125 kDa bands were also seen at pH 6. Samples incubated at pH 6.3 (Fig. 3B) showed the same general pattern as samples in 207 pH 5.7 buffer (muscle pH 6.05), but the degradation appeared less pronounced. The band 208 corresponding to intact MHC was present with equal intensity in all samples except those 209 containing EDTA and DTT. In these two samples no intact MHC were discernable. The 210 samples with muscle pH 6.9 (Fig. 3C) 1996; Rustad, 1992), increased gaping (Love, 1980 ) and a more rapid degradation of the 218 muscle tissue (Ofstad et al., 1996) . The reason for a low ultimate muscle pH is intensive 219 feeding leading to a high glycogen level in the muscle (Ang et al., 1985; Ofstad et al., 1996) . 220
The ultimate muscle pH of farmed cod and wild cod is often around 6.3 and 6.8, respectively 221 and it is known that farmed cod suffers more from gaping and undergo more severe structural 222 alterations post mortem than wild cod (Ofstad et al., 1996) . In this work we have developed a 223 simple system, which enables us to determine the effects of pH and enzyme inhibitors on post 224 mortem protein degradation in intact fish muscle. This makes it possible to identify the class 225 of enzymes responsible for the degradation. We have studied MHC breakdown post rigor, but 226 the technique could also be used in studies of other muscle proteins and probably also in the 227 pre-and in rigor phase post mortem. 228
The results show that it is possible to quickly adjust the pH-conditions inside the fish 229 muscle post rigor. The muscle pH of 6.3 at the start of the experiment suggests that the cod 230 used was of farmed origin. The pH of the muscles was stabilized at the required level after 231 only 15 minutes incubation. The samples kept in a low-pH buffer (pH 5.7) could not be 232 Figure 2
